Blood flow during pregnancy in the rat: II. Dynamics of and litter variability in uterine flow.
Normal blood flow patterns were characterized in individual CD rats, nonpregnant (NP) or on day 6, 7, 8, 10, 11, 12, 13, 16, 18, or 20 of gestation using the radioactive microsphere technique. Five animals were evaluated at each stage of pregnancy. Weights and flow values were determined for several maternal organs and uterine tissue samples. Embryo/fetal (E/F) sex was determined from day 11 on by measuring the prevalence of nuclei with sex chromatin in amnion smears. There was a marked increase in absolute flow to the uterus and all uterine contents during gestation (0.28 +/- 0.13 ml/min to the NP, diestrous uterus; 9.07 +/- 0.97 ml/min on day 20 of pregnancy). However, relative blood flow (ml/min/g tissue) decreased by day 20 to one-third NP values. Thus, though blood flow greatly increased, it did so at a rate lower than total tissue growth (including the uterus, placental tissues, and the E/F itself). There was a rapid redistribution of blood flow from the decidua parietalis (DEC) to the chorioallantoic placenta (CAP) on days 11-13, with nearly equal flow being delivered to the CAP and DEC of the "average" embryo on day 12 of gestation. By day 16 the DEC functionally had atrophied, and nearly 100% of the flow was delivered to the CAP. Male E/Fs tended to weigh more than female; however, these differences were statistically significant only on days 13, 18, and 20. E/F sex was not found to be strongly related to any of the variables evaluated in this study except E/F weight. Significant interlitter variability in E/F weight and blood flow consistently was observed at all gestational stages. Differences in litter size and E/F distribution within the two uterine horns did not account for the majority of this variability.